Postsynaptic potentials in neurons of the pigeon's optic tectum in response to afferent stimulation from the retina and other visual structures: an intracellular study.
The responses of the cells in the pigeon's optic tectum to electrical stimulation of the contralateral optic nerve, the ipsilateral visual Wulst and the opposite optic tectum were intracellularly recorded. Optic nerve or visual Wulst stimulation elicited 3 types of responses: (1) a pure EPSP which gave rise to one or two action potentials; (2) an EPSP which sometimes gave rise to a spike, followed by an IPSP; and (3) a pure IPSP. Opposite tectum stimulation evoked in the tectal cells either a pure IPSP or a pure EPSP. The mono- or polysynaptic nature of the pathways involved in the excitatory and inhibitory responses of the tectal cells was assessed by increasing the frequency of the optic nerve stimulation. At low stimulus rates (2-6 Hz), all the excitatory events showing latencies longer than 5 ms were blocked suggesting that they were polysynaptic. Excitatory events having latencies shorter than 5 ms were generally able to follow high rate frequencies of optic nerve stimulation (40, 50 or 90 Hz) and we considered them to be monosynaptic. All but 3 IPSPs evoked by optic nerve stimulation, were blocked by stimulus rates beyond 5 Hz. Thus, although most IPSPs are generated through polysynaptic paths, direct retino-tectal inhibitory paths may also exist. The latency of the responses of individual cells to optic nerve, visual Wulst and opposite tectum stimulation show that the polysynaptic IPSPs to optic nerve stimulation did not involve relays in the visual Wulst or the opposite tectum.